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ABSTRACT

An unique glove box system has been built which permits the melting and fabrication

of halide and chalcohalide glasses under controlled atmospheres. Glass fibers have been

prepared inside this system and their tensile strengths and viscoelastic properties measured in

situ. Further the microstructures of glasses and ceramics prepared as well as their infrared

transmission were investigated without the need to expose the samples to the external atmo-

sphere. The system has been used to perform research for the Air Force Office of Scientific

Research and to train students in the preparation of ultrapure glasses and ceramics.
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L Introduction

Prior to approximately 1960, glasses of ultrapurity were relatively unimportant. Subse-

quently, the development of waveguides created needs for ultrapure oxide glass fibers. The

development of infrared transmitting glasses created needs for ultrapure chalcogenide glasses.

Recently, it has been recognized that Fluoride Glasses are potentially optical materials of

great importance because of their unique properties. Similar to the oxide and chalcogenide

glasses, impurities can play a major role in dictating the properties of fluoride glasses. In par-

ticular, water, oxygen and transition metal ions are of importance. At present, there is little

knowledge on the quantitative effects of these purities on optical, mechanical and chemical

properties of the new fluoride glasses. In order to perform meaningful quantitative research

such as the relationship between property and chemical composition of fluoride glasses, ultra-

pure samples must be available and the effects of impurities must be ascertained. Samples

must be prepared in a highly purified atmosphere without water and/or oxygen. Graduate stu-

dents must also be trained to process ultrapure glasses for research and development.

Up to 1985, no university laboratory in the U.S. had a truly outstanding capability of

processing ultrapure fluoride glasses in controllable atmospheres, to characterize the samples

without having to remove them from the inert atmosphere, to measure some important proper-

ties such as tensile strength in the same atmosphere and to fabricate ultrapure samples for

evaluation by other laboratories. The need for a university laboratory with such capabilities

for fluoride glasses, and other halide glasses, was obvious and urgent.

Another relatively new area of materials research which hold great promise is the

preparation of glasses and ceramics by the so-called "Sol-Gel" method. Here, the control of

the ambient atmosphere, especially the amount of water is of utmost importance to prepare

pure glasses and ceramics. Again, the control of ambient atmosphere during the processing of

the gels is very desirable. No extensive capability for these purposes was known to exist in

U.S. universities in 1985.

A proposal was therefore submitted to the Department of Defense for funds to estab-

lish an unique facility at UCLA for the preparation and characterization of ultrapure halide

glasses, other glasses and ceramics. Briefly, the facility would contain a system of intercon-

necting dry-boxes which would permit the preparation of halide glasses under controlled



atmospheres, fabrication of the glasses into monolithic samples or fibers and the measurement

of some properties, all under the protective atmosphere.

The proposal was approved in the latter part of 1984 and funds were made available in

January 1985. The total award was $225,000. This report describes the equipment purchased

with the funds, the assembling of the facility and the uses made with our unique facility.

II. Description of the Facility

The facility consists of five connected glove boxes, one old one which was renovated

and four new ones purchased under the present grant A schematic drawing of the system is

shown in Figure 1. Figures 1, 3 and 4 show the glove boxes in the directions AA, BB and

CC of Figure 1. Closer views of boxes No. 2, 3, 5 and 4 are shown in Figures 5, 6, 7 and 8

respectively. The functions of these five glove boxes are described in Table 1.

In addition to the dry boxes, other equipments were purchased. These are described in

Table 1. The equipments purchased under this grant, the vendors and the costs are shown in

Table 2. All the equipment was delivered by September, 1985. However, modifications of

the glove boxes had to be made and these were completed in March, 1986. The entire system

was in operation in April, 1986.

HI. Research Performed with the Facility

In addition to the Principal Investigator (Professor J. D. Mackenzie), fourteen

members of the ceramics laboratory at UCLA have been using the equipment purchased to

perform their research. Their names and the equipment used are shown in Table 3.

Since the glove box system was completed in March, 1986, the following research

tasks have been performed inside the system:

1. Preparation of new halide and new chalcohalide glasses.

2. Measurement of tensile strengths of glass fibers.

3. Study of viscoelastic deformation of halide glass fibers.

2



4. Study of microstructure of halide and chalcohalide glasses by optical microscopy.

5. Study of infrared transmission of halide and chalcohalide glasses.

The other items of equipment shown in Table 2 were utilized for the study of halide

glasses, chalcohalide glasses, sol-gel derived glasses and ceramics, polymer-oxide composites

and glass-ceramics.

IV. Summary

An unique glove box system and supporting characterization equipment were obtained

at UCLA and put into successful operation. Many new glasses have already been prepared,

characterized and their properties measured. This facility will enable the Ceramics Laboratory

at UCLA to investigate the effects of impurities and ambient atmospheres on halides, chal-

cogenide, chalcohalide and oxide glasses derived from gels.
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Figure 2. View of Glove Boxes in AA direction.

Figure 3. View of Glove Boxes in 13B direction.
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